Key indicators: single-crystal X-ray study; T = 273 K; mean (C-C) = 0.004 Å; R factor = 0.053; wR factor = 0.151; data-to-parameter ratio = 14.2.
In the title compound, C 12 H 16 N 4 + Á2C 7 H 4 NO 4 À , the complete 2,2 0 -(p-phenylene)bis(4,5-dihydro-1H-imidazol-3-ium) (bib) dication is generated by crystallographic inversion symmetry. The bib cations reside on crystallographic inversion centers, which coincide with the centroids of the respective benzene rings. In the cation, the imidazole ring adopts an envelop conformation with the flap atom displaced by 0.082 (3) Å from the plane through the other ring atoms. In the crystal, the cations and anions are linked through intermolecular N-HÁ Á ÁO hydrogen bonds, forming chains running along the a axis. C-HÁ Á ÁO interactions also occur. Weak -contacts between the imidazole rings of bib and between the benzene rings of NB [centroid-centroid distances = 3.501 (1) and 3.281 (2) Å , respectively] may further stabilize the structure.
Related literature
For general background to supramolecular interactions, see: Jeffrey (1997) . For the structures of metal complexes with imidazole ligands reported by our group, see : Ren, Ye, He et al. (2004) ; Ren, Ye, Zhu et al. (2004) ; Ren et al. (2007 Ren et al. ( , 2009 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 2; Ày þ 1; Àz; (ii) Àx þ 1; Ày þ 1; Àz; (iii) x þ 1; y À 1; z.
Data collection: SMART (Bruker, 1998 ); cell refinement: SAINTPlus (Bruker, 1998) ; data reduction: SAINT-Plus; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL. (Jeffrey, 1997) . Hydrogen bonds often play a dominant role in crystal engineering because of their combine strength with directionality. We have reported several complexes having an imidazole entity, and have concluded that hydrogen bonding involving this group influences the geometry around the metal atom and the crystallization mechanism (Ren, Ye, He et al., 2004; Ren, Ye, Zhu et al., 2004; Ren, et al., 2007; Ren, et al., 2009) . As a further contribution to this field, we describe herein the synthesis and crystal structure of the title compound.
The asymmetric unit of the title compound ( In the crystal structure, the bib and NB ligands are joined together through hydrogen bonds between the carboxy oxygen in NB and nitrogen atom in bib to give a macrocycle N1-H1···O1 and N2-H2···O2 with the hydrogen bond geometry given in Table 1 , and a face-to-face intracyclic π-π interaction at 3.50 (1) /A. Each bib group also features another macrocycles, resulting in 1-D chains running along the a axis. As illustracted in Fig. 2 , the adjacent NB ligands are furthermore linked in the antiparallel alignment with offset along the bc plane by π-π contacts (3.28 (1)/A) in a 3-D structure (Fig. 2) . Weak intermolecular C-H···O contacts contribute to the stability of the layered structure (Table 1) .
Experimental
All the reagents and solvents employed were commercially available and used as received without further purification.
Syntheses of 1,4-bis(4,5-dihydro-1H-imidazol-2-yl)benzene: a mixture of 1,4-Benzenedicarboxylic acid (2.31 g, 13.9 mmol), ethylenediamine (3.70 ml, 50 mmol), ethylenediamine dihydrochloride(6.64 g, 50 mmol) and toluene-p-sulfonic acid (0.208 g, 1.09 mmol) in ethyleneglycol (20 ml) was refluxed at 198/%C for 3 h. Then about half of the ethylene glycol solvent was then slowly removed by distillation at 120 /%C. The residue was dissolved in a mixture of water (40 ml) and concentrated hydrochloric acid (11 M, 3 ml). The addition of 50% aqueous sodium hydroxide gave a yellow precipitate that was recrystallized by methonal (yield 83% based on 1,4-benzenedicarboxylic acid (ca 2.50 g). Calc. for C 12 H 14 N 4 : C 67.27; H 6.59; N 26.15%. Found: C 66.98; H 6.92; N 26.08%. IR (KBr, cm 
Refinement
Anisotropic thermal parameters were applied to all nonhydrogen atoms. The organic hydrogen atoms attached to C atoms and N atom were fixed geometrically and treated as riding with C-H = 0.93 Å (aromatic) or 0.97 Å (methylene) and N-H = 0.86 Å with U iso (H) = 1.2 U eq (C or N). Rigid bond restraint instruction DELU was applied to improve the anisotropic displacement parameters involving N3 and C12. Figures   Fig. 1 . The structure of the title complex 1,4-bis(4,5-dihydro-H,4H-imidazol-2-yl)benzene bis(3-nitrobenzoate) showing 30° probability displacement ellipsoids. 
